








&LOM RYRJD UDGD MH ELR GD VH RGUHGH SURPHQH X IDFLMDOQRMPRUIRORJLML




VDDQRPDOLMRP ,,, VNHOHWQH NODVH NRML QLVXELOL RUWRGRQWVNL WUHWLUDQL5HQGHQ
NHIDORPHWULMVNL VQLPFL VX VQLPDQLQDSRþHWNX L NUDMX WHUDSLMHXSUYRMJUXSL
GRN MH X GUXJRM JUXSL GUXJL VQLPDN XUDÿHQ SRVOH SDX]H RG JRGLQX GDQD
$QDOL]LUDQL VX VOHGHüL SDUDPHWUL 61$ ± XJDR PDNVLODUQRJ SURJQDWL]PD
61%±XJDRPDQGLEXODUQRJSURJQDWL]PD$1%±VDJLWDOQLPHÿXYLOLþQLXJDR
166S3 ± QDJLE PDNVLOH SUHPD SUHGQMRM NUDQLMDOQRM ED]L 1603  QDJLE
PDQGLEXOHSUHPDSUHGQMRMNUDQLMDOQRMED]LL6S303YHUWLNDOQLPHÿXYLOLþQL
XJDR 8 WRNX VWDWLVWLþNH REUDGH GRELMHQLK SRGDWDND NRULãüHQH VX PHWRGH
GHVNULSWLYQH VWDWLVWLNH NDR L VWXGHQWRY WWHVW L :LOFR[RQRY WHVW 8WYUÿHQR
MH GD WRNRP OHþHQMD PDORNOX]LMD ,,, VNHOHWQH NODVH X] SULPHQX 'HODLU










3URJHQLMD PDORNOX]LMD ,,, NODVH LOL PDQGLEXODUQL
SURJQDWL]DP ]DKYDOMXMXüL NDUDNWHULVWLþQRP SURILOX RVRED
NRMHMHSRVHGXMXSURXþDYDQDMHLDQDOL]LUDQDLPQRJRSUH
QDVWDQND PRGHUQH RUWRGRQFLMH 8PHWQLþNH VOLNH L FUWHåL
X UD]OLþLWLP YUHPHQVNLP HSRKDPD XND]XMX QD SULVXVWYR
LVWXUHQH GRQMH YLOLFH L NRQNDYQRJ SURILOD =DKYDOMXMXüL




VLJXUQR MH SULPHQD HNVWUDRUDOQLK VLOD X] SRPRü IDFLMDOQH
PDVNH1DRYDMQDþLQRVODQMDMXüL VHQDþHOR LEUDGXNDR
XSRULãWHVWYDUDPRVLOXNRMDWUHEDGDGRYHGHGRDQWHULRUQRJ







8 LVWUDåLYDQMH VX XNOMXþHQHGYHJUXSHGHFH3UYX MH
VDþLQMDYDOR  GHWHWD VDPDORNOX]LMRP ,,, VNHOHWQH NODVH
2UWRGRQWVND GLMDJQR]D MH SRVWDYOMHQD QD RVQRYX NOLQLþNH
LQVSHNFLMH LSURILOQRJNHIDORPHWULMVNRJVQLPND.RGVYLK
LVSLWDQLND ELR MH SULVXWDQ REUQXW SUHNORS VHNXWLüD L RNOX
]LMD ,,, NODVH SR$QJOHX1D NHIDORPHWULMVNLP VQLPFLPD
NRG VYLK MH ELOD SULVXWQD ,,, VNHOHWQD NODVD $1% XJDR
PDQMLRGVWHSHQD
7HUDSLMD MH VSURYRÿHQD SULPHQRP ILNVQLK RUWRGRQW









'UXJX NRQWUROQX JUXSX LVSLWDQLND þLQLOR MH RUR
GHFHVDDQRPDOLMRP,,,VNHOHWQHNODVHNRMLQLVXELOLRUWR
GRQWVNL WUHWLUDQL 3R VWDURVQRM VWUXNWXUL NRQWUROQD JUXSD
MH RGJRYDUDOD SUYRM JUXSL 'LMDJQR]D MH ELOD SRVWDYOMHQD










PDNVLOH SUHPDSUHGQMRM NUDQLMDOQRM ED]L1603  QDJLE
PDQGLEXOH SUHPD SUHGQMRM NUDQLMDOQRM ED]L L 6S303 
YHUWLNDOQLPHÿXYLOLþQLXJDR
=DVYDNLDQDOL]LDQLSDUDPHWDUL]UDþXQDWDMHSURVHþQD
YUHGQRVWQDSUYRP LGUXJRPVQLPNX LXSRUHÿHQD MH6WX
GHQWRYLP WWHVWRP8NROLNR MH SRVWRMDOD ]QDþDMQD UD]OLND
RQDMHXNRQWUROQRMJUXSLELODSRVOHGLFDQRUPDOQRJUDVWD
GRN MHXJUXSL OHþHQLK IDFLMDOQRPPDVNRPELODXGUXåHQD
SRVOHGLFD UDVWD L RUWRGRQWVNRJ WUHWPDQD 'D EL SUHFL]QR
XWYUGLOLNRMHVXSURPHQHSRVOHGLFDVDPR WHUDSLMH UD]OLNH
L]PHÿXYUHGQRVWLGRELMHQLKQD, L,,VPLPNXXVYDNRMRG










$QDOL]D LQNOLQDFLMH PDNVLOH SUHPD SUHGQMRM NUDQL
MDOQRM ED]L QLMH VH ]QDþDMQLMH PHQMDOD QL WRNRP UDVWD QL
WRNRPWHUDSLMHVSURYHGHQHIDFLMDOQRPPDVNRPWDEHOD
6DJLWDOQL SRORåDM GRQMH YLOLFH QLMH VH ]QDþDMQLMH





6DJLWDOQL PHÿXYLOLþQL XJDR NRML RGUHÿXMH VNHOHWQX
NODVX VH VPDQMLYDR X NRQWUROQRM JUXSL D WHUDSLMD IDFL
MDOQRPPDVNRP GRYHOD MH GR SRYHüDQMD RYRJ SDUDPHWUD
WDEHOD














































































UD]OLND   QV
WWHVW S QV
'LVNXVLMD
7UHWPDQ ,,, VNHOHWQH NODVH XYHN MH SUHGVWDYOMDR L]D
]RY ]D RUWRGRQWH 8þHVWDORVW RYH PDORNOX]LMH 
]DYLVQR RG SRSXODFLMH QD VUHüX QLMH YHOLND DOL VX ]DWR
WHãNRüHVDNRMLPDVHWHUDSHXWVXVUHüHXWRNXOHþHQMDEURM
QH 0DGD MH NOLQLþND VOLND DQRPDOLMH XSHþDWOMLYD L ODNR
SUHSR]QDWOMLYD YHü SR L]JOHGX SURILOD SDFLMHQWD YDULMDFL
MH X NUDQLRIDFLMDOQRM PRUIRORJLML VX YHRPD UD]QRYUVQH
8]URN DQRPDOLMHPRåH ELWL YHRPD UD]OLþLW L NUHüH VH RG











RGUHGH SURPHQHNUDQLRIDFLMDOQHPRUIRORJLMH NRMH QDVWDMX
XVOHG GHMVWYD DQWHULRSRVWHULRUQLK VLOD NRG RVRED VD ,,,
NODVRP5HODWLYQRPDODXþHVWDORVWDQRPDOLMHXSRSXODFLML
RGUHÿHQX]UDVWXNRPH MHPRJXüHVSURYHVWL WHUDSLMXNDR
L QHRSKRGQD VDUDGQMD SDFLMHQWD L URGLWHOMD WRNRP GXåHJ




QLVX ]DYUãLOH UDVW WM NDNR UD]GYRMLWL SURPHQH QDVWDOH
XVOHG UDVWD RG SURPHQD NRMH VX SRVOHGLFD SULPHQMHQH
WHUDSLMH -HGQR RG UHãHQMD MH IRUPLUDQMH NRQWUROQH JUXSH
RG RVRED VOLþQLK JRGLQD NRMD EL ELOD VQLPDQD X VOLþQLP






SRVOHGLFH UDVWD 5D]XPOMLYR MH GD MH DQRPDOLMD NRG QMLK









, VQLPNX LRQD MHELODEODJRVPDQMHQDXRGQRVXQDYUH
GQRVWL NRMH VXGRELMDQHX DQDOL]DPDRVREDEH]PDORNOX
]LMH,,,NODVH-HGQDRGLQGLNDFLMD]DSULPHQXIDFLMDOQH
PDVNHX],,,VNHOHWQXNODVXMHLREUQXWSUHNORSVHNXWLüD
6WDQMH JGH PDQGLEXODUQL VNXWLüL VYDNL SXW X FHQWUDOQRM
RNOX]LML YUãH SULWLVDNQDJRUQMH ]XEH VD QMLKRYH ODELMDOQH
VWUDQH VLJXUQR GRSULQRVL VODELMHP UD]YRMX JRUQMH YLOLFH




SUDYLODQ LPSXOV LPRåHGDQDVWDYLQRUPDOQRGDVH UD]YL
MD
.RGRVREDNRQWUROQHJUXSH]QDþLWRNRPUDVWDXJDR
VH VPDQMLYR L RYD UD]OLND MH VWDWLVWLþNL ]QDþDMQD2YDNDY










616S3 VPDQMLYDR VH WRNRP UDVWD L X JUXSL NRMD MH
SRGYUJQXWDGHMVWYXHNVWUDRUDOQLKVLODLXNRQWUROQRMJUXSL
DOLQHQDVWDWLVWLþNL]QDþDMQRPQLYRX9HüLQDDXWRUD
LVWLþH GD WHUDSLMD IDFLMDOQRP PDVNRP PRåH GD GRYHGH
GR L]UDåHQLK SURPHQD YHUWLNDOQLK RGQRVD GRQMHJ GHOD
OLFD(NVWUDRUDOQDVLODSULPHQMHQDQDSRVWHULRUQLMHGHORYH
]XEQRJ QL]D SUHGHR L]D RþQMDND YUOR EU]R GRYRGL GR
SUHGQMH URWDFLMH PDNVLOH L VPDQMLYDQMD GXELQH SUHNORSD









UDOQH VLOHQLMHELOR LVWRNRG VYLKSDFLMHQDWD8]DYLVQRVWL
RG SRWUHED WHUDSLMH GXELQD SUHNORSD VHNXWLüD YHOLþLQD
PHÿXYLOLþQRJXJODQDJLEDPDNVLOHOHNDUPRåHGDPHQMD
XVPHUHQMH VLOH L QD WDM QDþLQ NRQWUROLãH YHUWLNDOQH SUR
PHQH 8 VYDNRP VOXþDMX SUHGQMX URWDFLMX PDNVLOH L
VPDQMHQMHSUHNORSDVHNXWLüDPQRJRMH ODNãHSRVWLüLQHJR
 6WRP*ODV6YRO
]DGQMX URWDFLMX JRUQMH YLOLFH 7R MH L UD]ORJ ]DãWR VH
LQWUDRUDOQRPHVWR]DDSOLNDFLMXHNVWUDRUDOQLKVLODSRVWDYOMD
PH]LMDOQRXSUHGHOXL]PHÿXODWHUDOQRJVHNXWLüDLGLVWDOQH
SRYUãLQH RþQMDND 8 VYDNRP VOXþDMX QDJLE PDNVLOH MH
SDUDPHWDU NRML WHUDSHXW PRåH GRVWD GREUR GD NRQWUROLãH










UD]YLMHQRVW PDQGLEXOH YL]XHOQR VPDQMXMH QD UDþXQ QMHQRJ
YHUWLNDOQRJSRYHüDQMD=DQLPOMY MHQDOD]6XJDUDZDH L






(NVWUDRUDOQH VLOH SULPHQMHQH X] SRPRü IDFLMDOQH
PDVNH PDGD QDML]UDåHQLML HIHNDW LPDMX QD PDNVLOX
X]URNXMX L SURPHQH QD GRQMRM YLOLFL (NVWUDRUDOQL RVORQ
FL IDFLMDOQH PDVNH VH QDOD]H QD þHOX L EUDGL L QD QMLPD






YDR WRNRP UDVWD NRG RVRED NRQWUROQH JUXSH GRN MH NRG












3URVHþQDYUHGQRVW$1%XJODNRML MH RGUHÿLYDR VNH
OHWQX NODVX L X HNVSHULPHQWDOQRM L X NRQWUROQRM JUXSL SUL
SUYRP VQLPDQMX XND]LYDOD MH QD ,,, VNHOHWQX NODVX2YR
MH L UD]XPOMLYR LPDMXüL X YLGX GD VX ]D NRQWUROQX JUXSX
RGDEUDQHRVREHVDDQRPDOLMRPVOLþQRPDQRPDOLMLX OHþH
QRM JUXSL 8 SHULRGX GR ,, VQLPND NRG RVRED NRQWUROQH
JUXSH]QDþLXVOHGUDVWDGRãORMHGRVPDQMHQMD$1%XJOD




OHþHQMD 3RYHüDQMH$1% XJOD QDVWDMH YHüLP GHORP ]ERJ
DQWHULRUQRJ SRPHUDQMD WDþNH $ SRYHüDQMH 61$ XJOD
L PDQMLP GHORP ]ERJ SRVWHULRUQRJ SRPHUDQMD WDþNH %
VPDQMHQMH 61% XJOD 3RYHüDQMH $1% XJOD QDYRGH L
RVWDOLDXWRULNRML VXDQDOL]LUDOLSURPHQHQDVWDOHGHMVWYRP
IDFLMDOQHPDVNH D NUHüX VH X UDVSRQX RG  1JDQ L
VDUGR'RJDQL(UWXUN
0DGD VH YHUWLNDOQL PHÿXYLOLþQL XJDR 6S303
SRYHüDYDRXHNVSHULPHQWDOQRMGRNVHXNRQWUROQRMJUXSL
QLMH ]QDþDMQLMH PHQMDR UD]OLND L]PHÿX JUXSD QLMH ELOD
VWDWLVWLþNL ]QDþDMQD ,DNR MH SR]QDWR GD GHMVWYR IDFLMDOQH
PDVNH GRYRGL GR SUHGQMH URWDFLMH PDNVLOH VPDQMHQMH
XJOD 616S3 L PDQMH LOL YLãH L]UDåHQH ]DGQMH URWDFLMH
PDQGLEXOHSURPHQHYHUWLNDOQRJPHÿXYLOLþQRJXJODWHãNR
MHSRUHGLWLMHUQDQMLKXWRNXWHUDSLMHPRåHPRELWQRXWLFDWL
XVPHUDYDQMHP HNVWUDRUDOQH VLOH YLãH LOL PDQMH QDGROH
=QDMXüL RYR NRG RVRED VD RWYRUHQLP ]DJULåDMHP HNVWUD












FRPSOH[HV 8WLOLVDWLRQ VXFFHVVLYH GHV IRUFHV H[VWUDRUDOHV
PDVTXH RWURSHGLTXH GH 'HODLUH HW SODTXH 6WHSKHQVRQ HW





 *UDEHU /: &KLQFXS WHUDS\ IRU PDQGLEXODU SURJQDWKLVP
$P-2UWKRG
 :LOOLDPV 6 $QGHUVDQ &( 7KH PRUSKRORJ\ RI WKH SRWHQ
WLDO &ODVV ,,, VNHOHWDO SDWWHUQ LQ WKH JURZLQJ FKLOG $P -
2UWKRG




DQG ODWHPL[HGGHQWLWLRQV D ORQJLWXGLQDO UHWURVSHFWLYH VWXG\
$P-2UWKRG'HQWRIDF2UWKRS-XQ
6HUELDQ'HQWDO- 









 %MRUN $ 6XWXUDO JURZWK RI WKH XSHU IDFH VWXGLHG E\ WKH
LPSODQWPHWKRG$FWD2GRQWRORJLFD6FDQGLQDYLFD











 <XNVHO 6 8FHP 77 .H\NXEDW$ (DUO\ DQG ODWH IDFHPDVN
WHUDS\(XU-2UWKRG2FW
 &KD .6 6NHOHWDO FKDQJHV RI PD[LOODU\ SURWUDFWLRQ LQ
SDWLHQWV H[KLELWLQJ VNHOHWDO FODVV ,,, PDORFFOXVLRQ D FRP
SDUDVLRQRIWKUHHVNHOHWDOPDWXUDWLRQJURXSV$QJOH2UWKRG
)HE
 .DMLDPD .0XUDNDPL 7 6X]XNL $ &RPSDULVRQ RI RUWKR









 +DWD 6 ,WRK 7 1DNDJDZD . ,FKLNDZD . 0DVXPRWR 0
&KDFRQDV6%LRPHFKDQLFDOHIIHFWVRIPD[LOODU\SURWUDFWLRQ
RI WKH FUDQLRIDFLDO FRPSOH[$P-2UWKRG DQG GHQWRIDFLDO
RUWK
 ,WRQ7&KDFRQDV6 -&DSXWR$$0DW\DV - 3KRWRHODVWLF
HIIHFWVRIPD[LOODU\SURWUDFWLRQRQWKHFUDQLRIDFLDOFRPSOH[
$P-2UWKRG
 7DQQH . +LUDJD - .DNLXFKL . <DPDJDWD < 6DNXGD 0
%LRPHFKDQLFDOHIIHFWRIDQWHULRUO\GLUHFWHGH[WUDRUDOIRUFHV
RQ WKH FUDQLRIDFLDO FRPSOH[$ VWXG\ XVLQJ WKH ILQLWH HOH
PHQWPHWKRG$P-2UWKRGYRO
 0F1DPDUD -$$QRUWKRSDHGLF DSSURDFK WR WKH WUHDWPHQW
RI FODVV ,,,PDORFFOXVLRQ LQ \RXQJSDWLHQWV-&OLQ2UWKRG
YRO
 *UDQGRUL 0HUOLQL $PHORWWL 3LDVHQWH 7DGLQL 5DYD]]DQL
%LRPHFKDQLFVRIWKHIDFLDORUWKRSHGLFPDVN±$P-2UWKRG
0D\







RI FKLQ FXS WHUDS\ RQ WKHPDQGLEOH$ ORQJLWXGLQDO VWXG\
$P-2UWKRG
 5LWXFFL 51DQGD57KH HIIHFW RI FKLQFDS WKHUDS\ RQ WKH







 7ROODUR , %DFFHWWL 7 )UDQFKL / &UDQLRIDFLDO FKDQJHV
LQGXFHGE\HDUO\ IXQFWLRQDO WUHDWPHQWRIFODVV ,,,PDORFOX
VLRQ$P - 2UWKRG 'HQWRIDF 2UWKRS    

 1JDQ3:HL6+DJJ8<LX&0HUZLQ'6WLFNHO%(IIHFW
RI SURWUDFWLRQ KHDGJHU RQ FODVV ,,,PDORFFOXVLRQ4XLQWHV
VHQFH,QWHUQDFLRQDOYRO1R













UDGLRJUDSKLF WUDFLQJZDV GRQHZKLOH VHFRQG WUDFLQJ LQ WKH FRQWURO JURXS
ZDVGRQHD\HDUDIWHUGLDJQRVWLFUDGLRJUDSKLFWUDFLQJ$QDO\VLVRIWKHVNHO
HWDOIDFLDOSURILOHZDVGRQHPHDVXULQJ61$61%DQG$1%DQJOHV5RWDWLRQ
RI WKHPD[LOODU\EDVH 166S3 URWDWLRQRI WKHPDQGLEXODUEDVH 1603
DQGYHUWLFDOUHODWLRQVKLSEHWZHHQMDZV6S303ZHUHDOVRPHDVXUHG7KH
UHVXOWV ZHUH VWDWLVWLFDO\ DQDO\VHG XVLQJ 7 WHVW GHVFULSWLYH VWDWLVWLFV DQG
:LOFR[RQCVWHVW7KHUHVXOWVRIWKLVVWXG\VKRZHGFKDQJHVLQIDFLDOVNHOHWRQ
LQFKLOGUHQWUHDWHGZLWK'HODLUCVPDVNFRPSDUHGWRWKHFRQWUROJURXS,QWKH
ILUVW JURXSRI FKLOGUHQ61$DQG$1%DQJOHVZHUH LQFUHDVHGDQG WKH61%
DQJOHZDVGHFUHDVHG
.H\ZRUGVPDORFFOXVLRQFODVV,,,WUHDWPHQWIDFLDOPDVN
%UDQLVODY*OLãLü,YDQDâüHSDQ
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